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NRQWUROQR PHWRGR NL WHPHOML QD VSUHPOMDQMX ELRORãNLK
ND]DOFHYVWDQMDSRSXODFLMGLYMDGLQSUWHOHVQDPDVDPDVD
URJRYMD VWRSQMD RSORMHQRVWL REUHPHQMHQRVW ] ]DMHGDYFL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GRGDQHV MHELOREMDYOMHQ OHHQSRL]NXVQMHQH
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SDUNOMDUMHY3RXGDULOLVPRSUHGQRVWLLQVODERVWLPHWRGHWHU
QMHQLKUD]OLþLFLQSULSUDYLOLSULSRURþLOD]DXSRUDERPHWRGH
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RSLVDQD åH OHWD  %(11(7  (1*/,6+ 0F&$,1
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KDELWDWD]DWRMHþHOHPRJRþHVWRSQMRL]WUHEOMDQMDLQþDV
UD]JUDGQMHL]WUHENRYNRULVWQRGRORþLWL]DYVDNRSRVDPH]QR
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þLãþHQMDL]WUHENRY
&OHDUDQFHSORWDQGVWDQGLQJFURSPHWKRGFRPSDULVRQ
3ULPHWRGL EUH] þLãþHQMD MH SRWUHEHQ HQ VDP RELVN
Y]RUþQLK SORVNHY =DUDGL GDOMãHJD DNXPXODFLMVNHJD
REGREMD Y SRYSUHþMX QDMGHPR YHþMH ãWHYLOR NXSþNRY
L]WUHENRYQD HQL SORVNYL NRW SULPHWRGL V þLãþHQMHP NDU
]DJRWDYOMDPDQMãRY]RUþQRYDULDQFRLQQDWDQþQHMãRRFHQR
JRVWRW NXSþNRY L]WUHENRY 6:$1621  &$03%(// 
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 *ODYQD SRPDQMNOMLYRVW PHWRGH
EUH] þLãþHQMD MH PHUMHQMH ORNDOQH UD]JUDGQMH NXSþNRY
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Y]RUþQLK SORVNYDK GD GRELPR RFHQR SRYSUHþQH VWDURVWL
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 YVDN L]SXãþHQL NXSþHN SRPHQL
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52%,1(77(
 )(5*8621  *$6+:,/( 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L]WUHENRYYåHOHQHVWRSQMHQDWDQþQRVWL52%,1(77(
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KDLQKDMHELODY]RUþQDLQWHQ]LWHWDQDREPRþMLK
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þDV UD]JUDGQMH LQ ]DJRWRYLPR RSWLPDOQR DNXPXODFLMVNR
REGREMH0$</(67$,1(62EXSRUDELPHWRGH
EUH] þLãþHQMD SD MH SRPHPEQR L]PHULWL VH]RQVNR LQ
KDELWDWQR VSHFL¿þQR UD]JUDGQMR L]WUHENRY +(0$0, 
'2/0$1
3UHGQRVWLLQSRPDQNOMLYRVWLPHWRGHãWHWMD
NXSþNRYL]WUHENRY
$GYDQWDJHVDQGGUDZEDFNVRI)3*FRXQW
PHWKRG
3UHGQRVWLPHWRGHãWHWMDNXSþNRYL]WUHENRY
$GYDQWDJHVRI)3*FRXQWPHWKRG
9 WHRULML MH SUHGQRVW PHWRGH ãWHWMD NXSþNRY
L]WUHENRY SUHGYVHP Y WHP GD RPRJRþD QHSRVUHGQR
SUHWYRUER ãWHYLOD NXSþNRY L]WUHENRY Y ãWHYLOR åLYDOL QD
HQRWR SRYUãLQH 0$</( 0HWRGD MH XSRUDEQD ]D
UDVWOLQRMHGHSDUNOMDUMHNHUVHOHWLL]WUHEOMDMRHQDNRPHUQR
Y þDVX LQ SURVWRUX ]QRWUDM KDELWDWD WHU QH XSRUDEOMDMR
L]WUHENRY ]D R]QDþHYDQMH WHULWRULMD 0,7&+(// HW DO
 'RGDWQD SUHGQRVWPHWRGH MH GD ODKNR QD RVQRYL
]EUDQLKSRGDWNRYSUHãWHWLKNXSþNRYL]WUHENRYSRY]RUþQLK
SORVNYDK RSUHGHOLPR WXGL KDELWDWQL L]ERU YUVWH $8/$.
 %$%,ē6.$:(5.$  0HWRGD ãWHWMD L]WUHENRY
]DJRWDYOMD RFHQR SRYSUHþQH JRVWRWH UDVWOLQRMHGLK
SDUNOMDUMHYVNR]LGDOMãHþDVRYQRREGREMHQHNDMPHVHFHY
]DWRMHRFHQDELVWYHQREROM]DQHVOMLYDRGRFHQ]PHWRGDPL
NLWHPHOMLMRQDHQNUDWQLKWUHQXWQLKSRGDWNLK5$7&/,))(
0$</(
3RPDQMNOMLYRVWLPHWRGHãWHWMDNXSþNRYL]WUHENRY
'LVDGYDQWDJHVRI)3*FRXQWPHWKRG
'RORþLWHY ãWHYLOþQRVWL ] PHWRGR ãWHWMD NXSþNRY
L]WUHENRYMHREUHPHQMHQD]QHNDWHULPLYLULQDSDNLQVLFHU
D KHWHURJHQRVW RNROMD UD]OLNH Y YHJHWDFLML WRSRJUD¿ML
LWG NDU YSOLYD QD QHHQDNRPHUQR SRUD]GHOLWHY åLYDOL Y
SURVWRUXEQHHQDNRPHUQRL]WUHEOMDQMHNLMHRGYLVQRRG
VSRODLQVWDURVWLåLYDOLWHUREVWRMDSUHIHUHQF]DL]WUHEOMDQMH
REGRORþHQHPGHOXGQHYDYGRORþHQHPREPRþMXDOL WLSX
RNROMDFPRELOQRVWåLYDOLVHUD]OLNXMHJOHGHQDGHOGQHYD
OHWQLþDV UD]OLþQHKDELWDWQH WLSH GPRåQRVW]D]QDYDQMD
L]WUHENRY QD Y]RUþQLK SORVNYDK VH VSUHPLQMD JOHGH QD
KDELWDWQLWLSHSRPHPEHQGHMDYQLNVRWXGLVRFLDOQHYH]L
NL VR YUVWQR VSHFL¿þQH LQ VH SUDYLORPD VSUHPLQMDMR WXGL
PHGGHOL OHWD I VWRSQMH UD]JUDGQMH L]WUHENRY VRPRþQR
YDULDELOQH52*(56-8/$1'(552%,1(77(
1())  %$,/(<  3870$1  3870$1

1DãWHWHWHåDYHVRSRYH]DQHSUHGYVHP]Y]RUþHQMHP
QLVR SD NRQFHSWXDOQH QDUDYH RE SULPHUQL ]DVQRYL LQ
L]SHOMDYL ãWHWMD L]WUHENRY MH PHWRGD ODKNR XSRUDEQD ]D
GRORþLWHYãWHYLOþQRVWLUDVWOLQRMHGLKSDUNOMDUMHY3870$1
'RGDWQDSRPDQMNOMLYRVWPHWRGH MHGDQHGRELPR
SRGDWNRYRVWDURVWQLLQVSROQLVWUXNWXULSRSXODFLMH0$</(
67$,1(6
1HNDWHUHYUVWHQDSDN
6RPHVRXUFHVRIHUURU
1DSDNH NL VH SRMDYOMDMR SUL GRORþDQMX ãWHYLOþQRVWL
UDVWOLQRMHGLKSDUNOMDUMHY]PHWRGRãWHWMDNXSþNRYL]WUHENRY
VRSUHGYVHPSRYH]DQH]Y]RUþHQMHP3870$1LQ
Y YHþLQL SULPHURYSRGFHQLMR FHORWQR ãWHYLOR åLYDOL 9$1
(77(1  %(11(7  3ROHJ QDSDN NL QDVWDQHMR
SUL RFHQMHYDQMX VWRSQMH L]WUHEOMDQMD LQ þDVD UD]JUDGQMH
L]WUHENRYPQRJHQDSDNHQDVWDMDMRWXGL]DUDGLþORYHãNHJD
IDNWRUMD 1())%DUQHVHW DO  SRURþDMR GD
LPD QD VWDQGDUGQR QDSDNR RFHQH JRVWRWH åLYDOL QDMYHþML
YSOLYVWDQGDUGQDQDSDNDRFHQHJRVWRWHNXSþNRYL]WUHENRY
LQ QH WROLNR VWDQGDUGQD QDSDND RFHQH VWRSQMH UD]JUDGQMH
DOL VWRSQMH L]WUHEOMDQMD =D EROMãR QDWDQþQRVW PRUDPR
WRUHM ]PDQMãDWL SUHGYVHP YDULDQFR SUL GRORþDQMX JRVWRWH
NXSþNRY L]WUHENRY NDU ODKNR GRVHåHPR ] L]EROMãDQLP
QDþUWRPY]RUþHQMD%$51(6%/20$/(56
1DSDNH]DUDGLVSUHJOHGDQMDNXSþNRYL]WUHENRY
0LVVHGSHOOHWJURXSVHUURU
1D QDSDNR NL QDVWDQH þH PHG Y]RUþHQMHP
VSUHJOHGDPR GRORþHQ GHOHå NXSþNRY L]WUHENRY YSOLYDMR
XWUXMHQRVW QHQDWDQþQRVW LQ QHL]XUMHQRVW RSD]RYDOFHY NRW
WXGL IDNWRUML NL MLK ODåH RFHQLPR QSU YHOLNRVW LQ REOLND
.DYþLþ,3RNRUQ\%-HULQD.3UHJOHGPHWRGãWHWMDNXSþNRYL]WUHENRY]DRFHQMHYDQMHãWHYLOþQRVWL 
Y]RUþQLKSORVNHY1())=PDQMãDPRMR]XSRUDER
WDNãQHYHOLNRVWLSORVNHYNLMLKODåHWHPHOMLWRSUHJOHGDPRLQ
]DNWLYDFLMRGYHKRSD]RYDOFHYNLGUXJGUXJHJDSUHYHUMDWD
9$1(77(1 %(11(70RåQRVW GDSUH]UHPR
NXSþNHL]WUHENRYMHPDQMãDþHXSRUDELPRPDQMãHSORVNYH
60,7+0F.(/9(<HWDO1DWRYUVWRQDSDNH
YSOLYDWXGLJRVWRWDWDOQHJDUDVWMD]DWRMHQDMEROMHY]RUþLWL
VSRPODGLNRWODQLVRYHþSRNULWDVVQHJRPQDWOHKSDãH
QLJRVWHYHJHWDFLMHLQMHYLGOMLYRVWQDMEROMãD/(+0.8+/
+$16(16/2$1+(0$0,:$7.,1621
'2/0$1
,QWHUSUHWDFLMVNHQDSDNH
0LVLQWHUSUHWDWLRQHUURUV
3ULPHWRGLãWHWMDNXSþNRYL]WUHENRYVRSRJRVWHWXGL
QDSDNH ]DUDGL UD]OLþQLK LQWHUSUHWDFLM RSD]RYDOFHY ± QSU
NROLNãQRMHPLQLPDOQRãWHYLORSHOHWERELFNLVHVWDYOMDMR
NXSþHN NDNR REUDYQDYDWL UD]WUHVHQH NXSþNH L]WUHENRY
WHåDYHSULLGHQWL¿NDFLML L]WUHENRY LQ SRVOHGLþQR XSRãWHYDQMH
L]WUHENRYQHFLOMQLKYUVWNDNRXSRãWHYDWLNXSþNHL]WUHENRY
NL OHåLMR QD UREX Y]RUþQH SORVNYH SUHãWHYDQMH NXSþNRY
NL OHåLMR EOL]X GUXJ GUXJHJD 3UL WHP MH SRPHPEQR GD
SUHG SULþHWNRP UD]LVNDYH WH SRMPH GREUR GH¿QLUDPR LQ
MLKNDVQHMHGRVOHGQRXSRUDEOMDPR(%(5+$5'79$1
(77(152%,1(77()(5*8621*$6+:,/(
 9$1 (77(1  %(11(77  1()) 
60,7+/$,1*HWDO
=DQHVOMLYRVWPHWRGH
5HDELOLW\RI)3*FRXQWPHWKRG
=DQHVOMLYRVW PHWRGH MH QDMODåH SUHYHULWL þH MR
XSRUDELPRQDREPRþMX]]QDQRYHOLNRVWMR ãWHYLOþQRVWMR
SRSXODFLMHL]EUDQHYUVWH$XODNLQ%DELĔVND:HUND
VWDRFHQHãWHYLOþQRVWLVUQMDGLSULGREOMHQH]PHWRGRãWHWMD
NXSþNRY L]WUHENRY SULPHUMDOD ] ]QDQLP ãWHYLORP VUQMDGL
YUD]LVNRYDOQHPREPRþMX LQXJRWRYLODGD MHELODQDSDND
PDQMãD RG   2 ]DQHVOMLYRVWL UH]XOWDWRY SRURþDWD
WXGL 'DVPDQQ LQ 7DEHU SUL WHP SD SRXGDUMDWD GD MH ]D
]DQHVOMLYRVW UH]XOWDWRYSRPHPEQRXSRãWHYDWL VSUHPHPEH
Y VWRSQML L]WUHEOMDQMD 2E XSRãWHYDQMX VH]RQVNLK YDULDFLM
VWRSQMHL]WUHEOMDQMDVWD]PHWRGRãWHWMDNXSþNRYL]WUHENRY
GRELODRFHQHSRSXODFLMVNHYHOLNRVWLSULPHUOMLYH]GUXJLPL
PHWRGDPL ]D RFHQMHYDQMH ãWHYLOþQRVWL '$60$11
 7$%(5  (EHUKDUGW LQ 9DQ (WWHQ VWD PHWRGR
SUHYHUMDODYWULOHWQHPREGREMXQDGYHKREPRþMLK]]QDQR
SRSXODFLMVNR YHOLNRVWMR UDVWOLQRMHGLK SDUNOMDUMHY 2FHQH
NL VWD MLK GRELOD ] PHWRGR ãWHWMD NXSþNRY L]WUHENRY VR
LPHOHQDSDNRYHOLNRRGGR2FHQRQDREPRþMX
]QDMYHþMRXJRWRYOMHQRQDSDNRDYWRUMDSULSLVXMHWD
QH]DGRYROMLYHPXSUHJOHGRYDQMXY]RUþQLKSORVNHYVVWUDQL
RSD]RYDOFHY]DUDGLþHVDUMH]QDWHQGHOHåNXSþNRYL]WUHENRY
RVWDOVSUHJOHGDQ.WHPXMHSULVSHYDODWXGLVODEDYLGOMLYRVW
]DUDGL JRVWH WDOQH YHJHWDFLMH $YWRUMD ]DWR SULSRURþDWD
GD VH PHWRGD RSUDYOMD þLP EROM ]JRGDM VSRPODGL GD VH
RSD]RYDOFH SULPHUQR L]REUD]L LQ SR PRåQRVWL XYHGH ãH
HQHJDRSD]RYDOFDNLSUHYHUMDSUYHJD2EXSRãWHYDQMXWHK
SULSRURþLOVHPHWRGDODKNRXSRUDEOMDNRW]DQHVOMLYRRURGMH
]D RFHQMHYDQMH ãWHYLOþQRVWL SRSXODFLMH (%(5+$5'7 
9$1(77(1
3ULSRURþLOD]D6ORYHQLMR
5HFRPPHQGDWLRQVIRU6ORYHQLD
,]ERUPHWRGHãWHWMDNXSþNRYL]WUHENRY]DRFHQMHYDQMH
ãWHYLOþQRVWL UDVWOLQRMHGLKSDUNOMDUMHY MHRGYLVHQSUHGYVHP
RGJRVWRWSUHXþHYDQHSRSXODFLMH=DVORYHQVNHUD]PHUH]
UD]PHURPD YLVRNLPL JRVWRWDPL UDVWOLQRMHGLK SDUNOMDUMHY
SULSRURþDPR PHWRGR V SUHGKRGQLP þLãþHQMHP NXSþNRY
L]WUHENRY7D MH SUHSURVWD LQ ]D L]UDþXQ JRVWRWH åLYDOL QL
WUHED SR]QDWL þDVRY UD]JUDGQMH L]WUHENRY 8JRWDYOMDQMH
þDVD UD]JUDGQMH L]WUHENRY MH QDPUHþ þDVRYQR SRWUDWQR
LQ ODKNRPRþQR YDULLUDPHG SRVDPH]QLPLPLNURKDELWDWL
NDU MHYHUMHWQRãH]ODVWL L]UDåHQRY6ORYHQLML]DUDGLQMHQH
KHWHURJHQRVWL
9HOLNRVW SORVNHY MH RGYLVQD SUHGYVHP RG ORNDOQLK
JRVWRW UDVWOLQRMHGLK SDUNOMDUMHY LQ RG ]QDþLOQRVWL WHUHQD
WHUWDOQHJDUDVWMD3ULPDQMãLKJRVWRWDKåLYDOLSULSRURþDPR
XSRUDERY]RUþQLKSORVNHY]YHþMRSRYUãLQR
2SWLPDOHQ þDV Y]RUþHQMD MH RGYLVHQ SUHGYVHP RG
NROLþLQHSDGDYLQLQJRVWRWHWDOQHJDUDVWMDYUD]LVNRYDOQHP
REPRþMX 'DOMãL NR MH DNXPXODFLMVNL þDV YHþMD MH
QDWDQþQRVW PHWRGH YHQGDU PRUDPR SD]LWL GD ]QRWUDM
DNXPXODFLMVNHJDREGREMDQLYPHVQHUD]JUDGQMHL]WUHENRY
]DUDGLþHVDUELSRGFHQLOLJRVWRWRåLYDOL1DMEROMHMHL]EUDWL
UD]PHURPD VXKHPHVHFH Y KODGQLK ]LPVNLKPHVHFLK MH
UD]JUDGQMD L]WUHENRYPLQLPDOQD ýLãþHQMH SORVNHY ODKNR
RSUDYLPRYREGREMXNRMHåHRGSDGOROLVWMHQDWRSXVWLPR
GDVHL]WUHENLDNXPXOLUDMRþH]]LPRLQMLKSUHãWHMHPRNR
VNRSQLVQHJWHUSUHGHQVH]DþQHUD]UDãþDWLWDOQDYHJHWDFLMD
DOLSDãWHWMHRSUDYLPRFHORYYHþVH]RQDK7DNRSRNULMHPR
WXGLVH]RQVNHUD]OLNHNLVRUH]XOWDWVH]RQVNRVSHFL¿þQHJD
KDELWDWQHJDL]ERUDSDUNOMDUMHY-(5,1$E=DRFHQR
VSRPODGDQVNLK JRVWRW ODKNR SORVNYH RþLVWLPR NRQHF
PDUFD LQ RSUDYLPR ãWHWMH NRQHFPDMD R]LURPDY ]DþHWNX
MXQLMD0HWRGDSDQLSULPHUQD]DGRORþDQMHSROHWQLKJRVWRW
UDVWOLQRMHGLKSDUNOMDUMHYNL]DXSUDYOMDQMHVSRSXODFLMDPL
QLVRQXMQRSRWUHEHQYKRGQLSRGDWHN
96ORYHQLMLQLPDPRVSHFL¿þQLK SRGDWNRY ]D VWRSQMH
L]WUHEOMDQMDSRVDPH]QLKYUVWUDVWOLQRMHGLKSDUNOMDUMHY]DWR
PRUDPR OHWH GR QDGDOMQMHJD SRY]HPDWL L] OLWHUDWXUH LQ
VLFHUSUHGODJDPRRNYLUQRXSRUDERNXSþNRY L]WUHENRY
QD GDQ ]D MHOHQMDG LQ  GR   NXSþNRY QD GDQ ]D
VUQMDG6HYHGDSDELELORWUHEDWHPXYSUDãDQMXYSULKRGQMH
SRVYHWLWL SRWUHEQR SR]RUQRVW LQ SRVNXãDWL VLVWHPDWLþQR
XJRWRYLWL VWRSQMR L]WUHEOMDQMD FLOMQLK YUVW Y UD]OLþQLK
REPRþMLK6ORYHQLMH
          =ERUQLN JR]GDUVWYD LQ OHVDUVWYD
8SRãWHYDMH GHMVWYR GD Y WUHQXWQHP XSUDYOMDQMX V
SRSXODFLMDPL SURVWRåLYHþLK SUHåYHNRYDOFHY Y 6ORYHQLML
PDQMND QXMQR SRWUHEHQ YKRGQL SRGDWHN WM RFHQD
SRSXODFLMVNLK JRVWRWãWHYLOþQRVWL EL ELOR WUHED ]D ãH
EROMãHXSUDYOMDQMH]YUVWDPL]DþHWLVVLVWHPDWLþQRXSRUDER
QHNDWHULKSR]QDQLKPHWRGNLVRVHSRVYHWXYSUHWHNORVWL
åH SRWUGLOH NRW XSRUDEHQ SULSRPRþHN ]D VSUHPOMDQMH
SRSXODFLMVNH GLQDPLNH UDEH LQ L]ERUD KDELWDWRY WHU
NRQWUROR XþLQNRY XSUDYOMDYVNLK RGORþLWHY 0HGQMH VRGL
WXGLPHWRGDãWHWMDNXSþNRYL]WUHENRYNLEL MRELORYSUYL
ID]LVPLVHOQRSUHL]NXVLWLNDVQHMHSDYNOMXþLWLYYVDNGDQMR
SUDNVRXSUDYOMDQMDVSRSXODFLMDPLGLYMDGLY6ORYHQLML
6XPPDU\
)DHFDOSHOOHWJURXS)3*FRXQWPHWKRGLVWKHPRVW
XVHIXO LQGLUHFW PHWKRG IRU HYDOXDWLQJ GHHU GHQVLWLHV LQ
ZRRGODQG KDELWDWV7KH EDVLF LGHD LV WKH DVVXPSWLRQ WKH
PRUHGHHULQDQDUHDWKHKLJKHULVWKHGHQVLW\RIWKH)3*V
IRXQGRQ WKHVDPSOLQJSORWVDQG WKDW WKLV UHODWLRQVKLS LV
OLQHDU%HVLGHV WKH QXPEHU RI GHHU GDLO\ GHIHFDWLRQ UDWH
DQGGHFD\UDWHVDUHWKHPDMRUIDFWRUVDIIHFWLQJWKHQXPEHU
RI )3*V IRXQG 7KHUH DUH WZR GLIIHUHQW PHWKRGV IRU
HYDOXDWLQJ)3*V&OHDULQJSORWPHWKRGUHTXLUHVWZRYLVLWV
RIVDPSOLQJSORWV¿UVW ZH FOHDU WKH VDPSOLQJ SORWV ZKLOH
GXULQJWKHVHFRQGYLVLWDIWHUFHUWDLQDFFXPXODWLRQSHULRG
ZHFRXQWWKH)3*V7KLVHOLPLQDWHVWKHQHHGWRDVVHVVGHFD\
UDWHVIRU)3*V7KHVWDQGLQJFURSPHWKRGUHTXLUHVRQO\RQH
YLVLWGXULQJZKLFKZHFRXQWDOO)3*VSUHVHQW+RZHYHU
IRUWKLVPHWKRGZHKDYHWRGHWHUPLQHGHFD\UDWHVZKLFK
YDU\ EHWZHHQ ORFDWLRQV DQG PXVW EH GHWHUPLQHG ORFDOO\
LQ D YDULHW\ RI KDELWDWV 7KH GHIHFDWLRQ UDWHV DOVR YDU\
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